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(57) Abstract: The use of a compound of formula (I) in the manufacture of a medicament for the treatment, in a warm-blooded 
Q animal, of disorders mediated by the neuropeptide Y5 receptor (1), wherein: Ri, R2, R3 and X'-X' are as defined within or a phar- 
^ maceutically acceptable salt, prodrug or solvate thereof, is described. Pharmaceutical compositions, methods and processes Ibr 
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CARBAZOLE DERIVATIVES AND THEIR USE AS NPY5 RECEPTOR ANTAGONISTS 

This invention relates to compounds which antagonise the interaction between 
neuropeptide Y (NPY) and the neuropeptide Y5 (NPY-5) receptor sub-type. This invention 
also relates to processes for the manufacture of NPY-5 receptor antagonists or agonists, 
pharmaceutically acceptable salts thereof, and to novel pharmaceutical compositions of 
NPY-5 receptor antagonists or agonists. 

NPY is a 36 amino acid polypeptide which is a member of tiie pancreatic polypeptide 
family of regulatory peptides with widespread distribution throughout the mammalian system. 
NPY is the most abundant neuropeptide in the central and peripheral nervous systems and has 
been shown to have powerM and complex effects on feeding, anxiety, circadian rhythms, 
reproduction, pituitary-adrenocortical axis function, memory retention, seizures, 
thermo-regulation, and cardiovascular and gastromtestinal functions. NPY interacts with a 
heterogeneous population of at least six receptor subtypes, Yi-Ye which activate adenylate 
cyclase via a G-protein. For reviews of NPY see: CRC Critical Reviews in Neurobiology. 
(1988) 4, 97435; Regulatory Peptides (1996) 62, 1-11. 

One of the most striking actions of NPY is mduction of feeding in a variety of 
vertebrate species. Direct injection of NPY into the hypothalamus of satiated rats can increase 
food intake up to 10-fold over a 4 hour period and NPY is the only known peptide which can 
cause animals to eat until they are obese. Recent studies on NPY have focused on the 
identification of the NPY receptor responsible for the regulation of feeding. The NPY-5 
receptor has been identified as the recqptor most closely matching a proposed appetite 
receptor. The functional role of this receptor was addressed by receptor blockade studies. 
Intra-cerebro-ventricular injection of NPY-5 receptor antisense oligodeoxynucleotides 
prevented the increase in hypothalamic NPY levels during food deprivation and inhibited 
fasting-induced food mtake mrats [SchafEhauser et al (1997) Diabetes 46, 1792 - 1798]. Thus 
the NPY-5 receptor is a potential pharmacological target in the modulation of feeding 
disorders such as obesity. For reviews on the association between NPY and feeding see: 
Zimanyi et al (1998) Current Phann Des 4, 349-66; Heinrichs et al (1998) Vitamins and 
Hormones 54, 51-66. 

Obesity is a large and ever expanding problem in affluent societies, which has reached 
epidemic proportions. Accordmg to the US Listitute of Medicine, 59% of Americans are 
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susceptibility to a nmnber of other conditions e.g. non-insulin-dependent diabetes, 
hypertension, dyslipidaemia and coronary heart disease. These conditions lead to reduction in 
life expectancy and decreased quality of life. The overall financial burden of obesity is 
difficult to quantify but it has been estimated that in the US it may account for 6-8% of total 
healthcare expenditure. 

Thus there is need for pharmaceutical agents which have efficacy in the treatment of 
eating disorders such as obesity, anorexia, bulimia and related disorders. Examples of "related 
disorders" are diabetes, dyshpidaemia, hypertension and sleep disturbances, particularly 
diabetes. 

Modulation of NPY activity through antagonism at the NPY-5 receptor offers one 
potential target for pharmacological intervention in these conditions. 

Accordingly, the present invention provides a compound of formula (I): 




a) 

wherein: 

one of X\ X^, X^ X", X^ and X^ is nitrogen and the others are CR^; 
is selected from CMalkyl, Ci.4alkanoyl, Ci.4alkylsulphonyl, 
A/^(CMalkyl)sulphamoyl or JV,iV-(Ci.4alkyl)2Sulphamoyl wherein R' maybe optionally 
substituted on cai'bon by one or more R'; 
is CMalkyl; 
R^ is -C(0)NR^'', -C(0)R^ or a group (lA): 



aA) 

R'* is independently hydrogen, halo, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, CMalkyl, J\r-(CMalkyl)amino, iV,iV-(Ci.4alkyl)2anmio or CMalkoxy; 

R^ is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
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Ci-4alkanoyl, Ci.4alkanoyloxy, iV-(Ci-4alkyl)amiiio, i\^,JV-(CMallcyl)2ammo, 
Ci.4alkanoylamino, ^■-(Ci.4aUcyl)carbamoyl, 7V,7V^-(Ci.4aUcyl)2carbamoyl, Ci-4alkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, ^-(Cl.4alIcyl)sulphamoyl, i\^iV-(Ci-4allcyl)2Sulphamoyl, 
CMalkylsulphonylamino, carbocyclyl or heterocyclyl; 
5 R** and are independently hydrogen, Ci-ioallcyl, C2-ioalkenyl, Cz-ioalkynyl, 

carbocyclyl or heterocyclyl wherein and R' independently may be optionally substituted by 
one or more R^; 

orR andR together witix the nit ogen to which they are attached form a heterocyclic 
ring optionally substituted on carbon by one or more R^°; and wherein if said heterocyclic ring 

10 contains an -NH- moiety that nitrogen may be optionally substituted by R^ ^ ; 

R is hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci.4alkyl, C2^alkenyl, C2-4alkyayl, CMalkoxy, 
CMalkancyl, CMalkanoyloxy, iV^(CMall<yl)amino, i\r,iV'-(CMal^^ 
Ci-4alkanoylamino, iV-(GMalkyl)carbamoyl, A^,iV-(Ci.4alkyl)2carbamoyl, CMalkylS(0)a 

15 wherein a is 0 to 2, Ci^alkoxycarbonyl, iV-(CMalkyl)sulphamoyl, A/;iV-(Ci.4alkyl)2Sulphamoyl, 
Ci-4alkylsulphonylamino or (nitrogen-linked heterocycUc ring)carbonyl wherein maybe 
optionally substituted on carbon by on or more R^^; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R^^; and 

R'andR^" are independently selected jfrom halo, hydroxy, cyano, carbamoyl, ureido, 

20 amino, nitro, carboxy, carbamoyl, merc^to, sulphamoyl, CMalkoxy, CMalkanoyl, 
CMalkanoyloxy, CMalkanoylamino, C2^a]kenyloxycarbonyl, CMalkoxycarbonyl, 
heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl, carbocyclyloxycarbonyl, A''-(CMalkyl)amino, 
iV;iV-(Ci-4alkyl)2amino, Ci.4alkoxycarbonylamino,7V^-(Ci-4alkyl)carbamoyl, 

25 Ar,Ar-(CMalkyl)2carbamoyl, Ci-4a]kylS(0)a wherein a is 0-2, iV-(CMarkyl)sulphamoyl and 

iV;iV-(CMalkyl)2Sulphamoyl; wherein R^ and R^° independently may be optionally substituted 
on carbon by one or more R^"*; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by R^ ^; 

R", R^^ and R^^ are independently selected from Ci^alkyl, Ci.4alkanoyl, 

30 Ci-4alkylsulphonyl, Ci.4aIkoxycarbonyl, carbamoyl, JV-(CMa]]cyl)carbamoyl, 
iV;iV-(CMalkyl)2carbamoyl, benzyl, benzoyl, phenylsulphonyl and phenyl; 
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R*^ and R*** are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, methoxy, methoxycarbonyl, formyl, 
acetyl, foimamido, acetylamino, acetoxy, methylamino, dimethylamino, A/-methylcarbamoyl, 
MiV-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl, 
iyiiV^dimethylsulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, 
heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, carbocyclylcarbonyl and 
carbocyclyloxycarbonyl; 

n is 0-3; wherein the values of may be the same or different; 
or a pharmaceutically acceptable salt, prodrug or solvate thereof; 
with the proviso that said compound is not 4-methyl-6-acetamido-9-acetyl-9H-pyrido[2,3- 
bjindole. 

For the avoidance of doubt, the following naming and numbering scheme is used for 
the pyridoindoles in this specification: 




5H-Pyrido[4,3-b]indole 5H-Pyrido[3,2-b]indole 



In this specification the term "alkyl" includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 

chain version only. For example, "Ci-ioalkyl" and "Ci.4allcyr' include propyl, isopropyl and 
^-butyl. However, references to individual alkyl groups such as 'propyl' are specific for the 
straight chained version only and references to individual branched chain aJkyl groups such as 
'isopropyl' are specific for the branched chain version only. A similar convention applies to 
other radicals, for example "phenylCMalkyl" includes phenylCMalkyl, benzyl, 1-phenylethyl 
and 2-t)henvlethvl. The terai "halo" refers to fluoro, chloro, bromo and iodo. 
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Whare optional substituents are chosen jfrom "one or more" groups it is to be 
understood that this definition includes all substituents being chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

A "heterocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
5 ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or 
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH2- 
group can optionally be replaced by a -C(0)- or a ring sulphur atom may be optionally 
oxidised to form the S-oxides. Preferably a "heterocyclyl" is a saturated, partially saturated or 
unsaturated, mono or bicyclic ring containing 5 or 6 atoms of which at least one atom is 

1 0 chosen firom nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a -CH2- group can optionally be replaced by a -C(0)- or a ring 
sulphur atom may be optionally oxidised to form S-oxide(s). Examples and suitable values of 
the term "heterocyclyl" are thiazolidinyl, pyrrolidinyl, pyrrolinyl, 1,1-dioxotetrahydrofhi^yl, 
2-pyrrolidone, 2-oxazolidinone, 4-thiazolidone, morpholino, tetrahydropyranyl, piperidyl, 

15 piperazinyl, thiomorpholino, 1,1-dioxothiomorpholino, homopiperazinyl, thienyl, isoxazolyl, 
imidazolyl, pyrrolyl, thiadiazolyl, isothiazolyl, triazolyl, pyranyl, indolyl, pyrimidyl, pyrazinyl, 
pyridazinyl, pyridyl, 4-pyridone, quinolyl, 1,3-benzodioxolyl and 1-isoquinolone. Preferably 
the term "heterocyclyl" refers to pyridyl. 

Where and R*^ together form a "heterocyclic ring", "heterocyclic ring" is a 

20 saturated, partially saturated or fally unsaturated, mono or bicyclic ring containing 4-12 
atoms, one atom of which is the nitrogen atom to which R^ and R^ are attached to, and the 
other atoms are either all carbon atoms or they are carbon atoms and 1-3 heteroatoms chosen 
from nitrogen, sulphur or oxygen, wherein a -CH2- group can optionally be replaced by a 
-C(0)- , and a ring sulphur atom may be optionally oxidised to form S-oxide(s). It will be 

25 appreciated that where R^ and R^ together with the nitrogen atom to which they are attached 
form a "heterocyclic ring" this nitrogen atom is not quatemised, i.e. a neutral compound is 
formed. Suitable values for a "heterocyclic ring" include azetidinyl, morpholino, piperidyl, 
piperazinyl, pyrrolidinyl, thiomorpholino, pyrrohnyl, homopipea-azinyl, pyirolyl, pyrazolyl, 
pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolidinyl and triazolyl. Preferably a 

30 "heterocyclic ring" is morpholiao. 

A "carbocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
carbon ring that contains 3-12 atoms. Preferably "carbocyclyl" is a monocyclic ring containing 
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include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl, tetralinyl or 

indanyl. Particularly "carbocyclyl" is phenyl. 

An example of "Ci.4alkanoyloxy" is acetoxy. Examples of "Ci.4alkoxycarbonyl" 

include methoxycarbonyl, ethoxycarbonyl, n- and f-butoxycarbonyl. Examples of 
5 "CMalkoxycarbonylamino" include methoxycarbonylamino, ethoxycarbonylamino, n- and 

^butoxycarbonylamino. Examples of "Ci^aUcoxy" include methoxy, ethoxy and propoxy. 

Examples of "Ci.4alkanoylamino" include formamido, acetamido and propionylamino. 

Examples of "CMalkylS(0)a wherein a is 0 to 2" include methylthio, ethylthio, 

methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl. Examples of "CMalkylsulphonyl" 
10 include mesyl and ethylsulphonyl. Examples of "CMalkylsulphonylamino" include 

mesylamino and ethylsulphonylamino. Examples of "CMalkanoyl" include propionyl and 

acetyl. Examples of 'W-f'Ci.4alkyl)amino" include methylaraino and ethylamino. Examples of 

'W,iV^(CMalkyl)2amino" include di-iV-methylamino, di-(Ar-ethyl)a^ 

TyT-ethyl-JV-methylamino. Examples of "Ca-ioalkenyl" and "C2-4aIk:enyl" are vinyl, allyl and 
15 l-propenyl. Examples of "Ca ioalkynyl" and "C2-4alkyayr' are ethynyl, 1-propynyl and 

2-propynyl. Examples of "iV-(Ci.4alkyl)sulphamoyl" are iV-(methyl)sulphamoyl and 

7/-(ethyl)sulphamoyl. Examples of 'W,//-(Ci4alkyl)2Sulphamoyr' are 

A^,A''-(dimethyl)sulphamoyl and JV'-(methyl)-A''-(ethyl)sulpha^ 

'W-(CMalkyl)carbamoyl" are methylaminocarbonyl and ethylaminocarbonyl. Examples of 

20 'W,iV-(CMalkyl)2carbamoyl" are dimethylaminocarbonyl and methylethylaminocarbonyl. 
Examples of "heterocyclyloxy" are pyridyloxy and thiazolyloxy. Examples of 
"heterocyclylcarbonyl" are pyrimidylcarbonyl and morpholinocarbonyl. Examples of 
"heterocyclyloxycarbonyl" are pyrrolidinyloxycarbonyl and pyranyloxycarbonyl. Examples of 
"carbooyclyloxy" are phenoxy and cyclopropyloxy. Examples of "carbocyclylcarbonyl" are 

25 benzoyl and cyclohexylcarbonyl. Examples of "carbocyclyloxycarbonyl" are phenoxycarbonyl 
and indanyloxycarbonyl. Examples of "(nitrogen-linked heterocyclic ring)carbonyl" are 
morpholinocarbonyl, imidazolidin-1 -ylcarbonyl and pyrazol-1 -ylcarbonyl. 

A suitable pharmaceutically-acceptable salt of a compound of formula (I) is, for 
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 

30 example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition a suitable pharmaceutically-acceptable salt of a compound of the invention which is 
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earth metal salt, for example a calcimn or magnesium salt, an ammonium salt or a salt with an 
organic base wliich affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

5 The compoimds of the fonnula(l) may be administered in the form of a prodrug which 

is broken down in the human or animal body to give a compound of the formula (I). Examples 
of prodrugs include in vivo hydrolysable esters of a compound of the formula (I). 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives, see: 

10 a) Design of Prodrugs, edited by H, Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985); 
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 
p. 113-191 (1991); 

15 c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, a/., Journal ofPhannaceutical Sciences, 72, 285 (1988); and 

e) N. Kakeya, et al, Chem Phaim Bull, 32, 692 (1984). 

An in vivo hydrolysable ester of a compound of the formula (I) containing a carboxy 
or a hydroxy group is, for example, a pharmaceutically-acceptable ester which is hydrolysed in 

20 the human or animal body to produce the parent acid or alcohol. Suitable 

pharmaceutically-acceptable esters for carboxy include Ci-ealkoxymethyl esters for example 
methoxymethyl, Ci^alkanoyloxymethyl esters for example pivaloyloxymelhyl, phthalidyl 
esters, Ca-gcycloalkoxycarbonyloxyCi-ealkyl esters for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onyhnethyl esters, for example 

25 5-methyl-l,3-dioxolen-2-onyhnethyl; and 

Ci-6alkoxycaibonyloxyethyl esters for example l-methoxycarbonyloxyethyl and may be 
formed at any carboxy group in the compounds of this invention. 

An in vzvo hydrolysable ester of a compound of the formula (1) containing a hydroxy 
group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic 

30 esters) and a-acyloxyalkyl ethers and related compounds which as a result of the z« vfvo 
hydrolysis of the ester breakdown to give the parent hydroxy grbup/s. Examples of 
a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimetiiylpropionyloxy-methoxy. A 
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selection of m vivo hydrolysable ester foraiing groups for hydroxy include alkanoyl, benzoyl, 
phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl 
carbonate esters), dialkylcarbamoyl and i\r-(diallcylaminoethyl)-A^-alkylcarbamoyl (to give 
carbamates), dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl 
5 include morpholino and piperazino linked from a ring nitrogen atom via a methylene group to 
the 3- or 4- position of the benzoyl ring. 

It is to be understood that, insofar as certain of the compounds of formula (I) defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
1 0 form which possesses the property of being an agonist or antagonist at the neuropeptide Y5 
receptor. The synthesis of optically active forms maybe carried out by standard techniques of 
organic chemistry well known in the art, for example by synthesis from optically active 
starting materials or by resolution of a racemic form. Similarly, binding to the neuropeptide 
Y5 receptor may be evaluated using the standard laboratory techniques referred to hereinafter. 
15 The invention also relates to any and all tautomeric forms of the compounds of the 

formula (I) that possess neuropeptide Y5 receptor agonist or antagonist activity. 

It will also be understood that certain compounds of the present invention may exist in 
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the 
present invention encompasses all such solvated forms which possess the property of 
20 interacting with the neuropeptide Y5 receptor. 

Further values of R\ R^ X\ X\ and X^ are as follows. Such values 

may be used where appropriate with any of the definitions, claims or embodiments defined 
hereinbefore or hereinafter. 

In one aspect of the invention X^ is nitrogen. 
25 In another aspect of the invention X^ is niti ogen. 

In a further aspect of the invention X^ is nitrogen. 

In an additional aspect of the invention X'' is nitrogen. 

In one further aspect of the invention X^ is nitrogen. 

In another further aspect of the invention X^ is nitirogen. 
30 is selected from Ci-4alkyl, CwalkanoyI or Ci.4alkylsulphonyl wherein R* may be 

optionally substituted on carbon by one or more R^; wherein R^ is heterocyclyl. 

r4s selected from CMalkyl, Ci-4alkanoyl (substituted by pyridyl) or 
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R is selected from 3-pyrid-4-ylpropionyl, ethyl, mesyl and isopropyl. 

In another aspect of the invention, is CMalkyl, 

R* is selected from isopropyl. 

R^ is methyl or ethyl. 

R^ is ethyl. 

R^ is methyl. 

In one aspect of the invention R^ is -C(0)NR'^R^. 

In another aspect of the invention R^ is -C(0)R^ 

In a fiirther aspect of the invention R^ is a group (lA) (as depicted above). 

R^ is -C(0)]SIRV, -C(0)R^ or a group (lA) (as depicted above); wherein: 

R^ is Ci-ioalkyl optionally substituted by one or more R^ : or 

R^ and R'' together wilh the nitrogen to which they are attached form a heterocychc 

ring; 

R^ is carbamoyl; 

nis 1; and 

R^ is heterocyclyl. 

R^ is -C(0)NR.V, -C(0)R^ or a group (lA) (as depicted above); wherein: 

R'^ is CMalkyl optionally substituted by one or more R'; or 

R^ and R^ together with the nitrogen to which they are attached form morpholino; 

R^ is carbamoyl; 

nisi; and 

R^ is pyridyl or 1,2,4-triazolyl. 

R^ is 3-pyrid-4-ylpropionyl, morpholinocarbonyl, 2-(l,2,4-triazol-l-yl)acetyl, pivaloyl 
or 6-carbamoylpyridazin-3-yl. 

R'' is hydrogen. 

R^ is carbamoyl or iV.iV-dimethylcarbamoyl. 

Therefore in another aspect of the invention, there is provided a compound of formula 
(I) (as depicted above) wherein: 

one of X\ X^ X^ X^, and xSs nitrogen and the others are CH; 
R^ is selected from Ci^alkyl, Ci-4alkanoyl or Ci.4alkylsulphonyl wherein R* maybe 
optionally substituted on carbon by one or more R^; wherein R^ is heterocyclyl; 
R^isCMalkyl; 
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is -C(0)NR^R'', -C(0)R^ or a group (lA) (as depicted above); wherein: 
R*" is Ci-ioallcyl optionally substituted by one or more or 
R^ and R^ together with the nitrogen to which they are attached form a heterocyclic 

ring; 

5 R* is carbamoyl; 

nisi; and 

R^ is heterocyclyl; 
or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

Therefore in a further aspect of the invention, there is provided a compound of formula 
10 (I) (as depicted above) wherein: 

one of X\ X\ X^ and X^ is nitrogen and the others are CH; 

R^ is selected firom 3-pyrid-4-ylpropionyl, ethyl, mesyl and isopropyl; 

R^ is ethyl; and 

R^ is 3-pyrid-4-ylpropionyl, moipholinocarbonyl, 2-(l,2,4-triazol-l-yl)acetyl, pivaloyl 
15 or 6-carbamoylpyridazin-3-yl; 

or a pharmaceutically acceptable salt, prodrug or solvate thereof; 

In another aspect of the invention, preferred compounds of the invention are any one 
of the Examples or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

Further aspects of the invention are those which relate to the compound of formula (I) 
20 or a pharmaceutically acceptable salt thereof 

Another aspect of the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 
which process (wherem R*, R^, R^, X^, X^, X^. X^, X^ and X^ are, unless otherwise specified, 
as defined in formula (I)) comprises of: 
25 Process a): for compounds of formula (I) wherein R"' is -C(0)R^; reacting an amine of 
formula (Q): 
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h I — 




NH, 



R 



(H) 



with an acid of formula (III): 



HO 



R" 



an) 

or an activated derivative thereof; or 

Process b): for compounds of formula (I) wherein R^ is -C(0)NR^R^; by reacting a compound 
of formula (TV): 

R' 

I 



N X 




10 (IV) 

wherein L is a displaceable group; with an amine of formula (V): 

HNR^R' 
(V) 

Process c): for compounds of formula (I) wherein R^ is -C(0)]SIR^R'; reacting a compound of 
15 fonnula(II) with a compound of formula (VI): 

\ 

Cl~ / ^ 



o 

(VI) 

Process d): for compounds of formula (I) wherein R^ is -C(0)NR'^R^ and one of and R^ is 
hydrogen; reacting a compomid of formula QS) with an isocyanate of formula (VH) : 
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0= 



(vn) 



wherein is or not equal to hydrogen; 

Process e): for compoiinds of formula (I) wherein is a group of formula (lA); reacting an 
amine of formula (II) with a pyridazine of formula (Vin): 




N=N 

(vm) 



wherein Y is a displaceable group; 

Process J): reacting a compound of formula (IX): 




with a compound of formula (X): 



(EX) 

R^-Z 
(X) 



wherein Z is a displaceable group or when R^ is Ci.4alkanoyl Z may be hydroxy; 

Process g): for compounds of formula (I) wherein R^ is -C(0)NR^R^; by reacting a compound 

of formula (XI): 





R^ 




^x^ 


1 

N 


r^^x^ 










R^ 
(Xl) 



:0 



with an amine of formula (V); 
and thereafter if necessary: 

i) converting a compound of the formula (£) into another compound of the fomiula (I); 
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iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

L is a displaceable group. Suitable values for L are phenols for example p-nitrophenol 
or penta-fluorophenol. 

Y is a displaceable group. A suitable values for Y is halo, for example chloro or 

5 bromo. 

Specific reaction conditions for the above reactions are as follows. 
Process a) Amines of formula (11) and acids of formula (III) may be coupled together in 
the presence of a suitable coupling reagent. Standard peptide coupling reagents known in the 
art can be employed as suitable coupling reagents, or for example carbonyldiimidazole and 

1 0 dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as 

dimethylaminopyridine or 4-pyrrolidinopyiidine, optionally in the presence of a base for 
example triethylamine, pyridme, or 2,6-di-fl/Ay/-pyridines such as 2,6-lutidine or 
2,6-di-tert-butylpyridm.e. Suitable solvents include dimethylacetamide, dichloromethane, 
benzene, tetrahydrofiiran and dimethylfonnamide. The coupling reaction may conveniently be 

15 performed at a temperature in the range of -40 to 40°C. 

Suitable activated acid derivatives include acid hahdes, for example acid chlorides, 
and active esters, for example pentafluorophenyl esters. The reaction of these types of 
compounds with amines is well known in the art, for example they may be reacted in the 
presence of a base, such as those described above, and in a suitable solvent, such as those 

20 described above. The reaction may conveniently be performed at a temperature in the range of 
-40to40°C. 

The amines of formula OPO and acids of formula (TH) are commercially available or 
they are known compounds or they are prepared by processes known in the art, see for 

example those processes described in the examples for preparation of compounds of formula 
25 (H). 

Process b) Compounds of formula (TV) and amines of formula (V) may be reacted 
together in the presence of a suitable base, for example triethylamine, pyridine, or 
2,6-di-a//c>'/-pyridines such as 2,6-lutidine or 2,6-di-ter^-butylpyridine, or excess (V), in a 
suitable solvent such as dichloromethane, ethyl acetate or tetrahydrofuran. The reaction may 
30 conveniently be performed at a temperature in the range of -40 to 5G°C. 
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The compoimds of formula (IV) may be prepared from amines of forniula 
standard processes known in the art. Compounds of formula (V) are commercially available or 
they are known compounds or they are prepared by processes known in the art. 
Process c) Compounds of formula (IT) and compounds of formula (VI) may be reacted in 
5 the presence of a base, such as those described above, in a suitable solvent, such as 

dichloromethane, toluene or tetrahydrofuran. The reaction may conveniently be performed at a 
temperature in the range of -40 to lOCC. 

Compounds of formula (VI) are commercially available or they are known compounds 
or they are prepared by processes known in the art. 
1 0 Process d) Compounds of formula (II) and compounds of formula (VII) may be reacted in 
tlae presence of a suitable solvent, such as toluene, dichloromethane or tetrahydrofiuran. 

Compounds of formula (VII) are commercially available or they are known 
compounds or they are prepared by processes known in the art. 

Process e) Compounds of formula (IT) and compounds of formula (Vm) may be reacted 
15 in the presence of a suitable solvent, such as toluene, dichloromethane, ethanol or 

tetrahydrofuran. The reaction may conveniently be performed at a temperature in the range of 
25 to 1 OO^C, preferably at or near reflux and optionally in the presence of a palladium catalyst. 

Compounds of formula (VIII) are commercially available or they are known 
compoimds or they are prepared by processes known in the art. 
20 Process J) Compounds of formula (IX) and compounds of formula (X) may be reacted 
together in the presence of a suitable base, for example sodium hydride, potassium 
hexamethyldisilazane, triethylamine, pyridine, or 2,6-di-a%/-pyridines such as 2,6-lutidine or 
2,6-di-fert-butylpyridine, in a suitable solvent such as dichloromethane, ethyl acetate or 
tetrahydrofuran. The reaction may conveniently be performed at a temperature in the range of 
25 25°C to reflux. When is Cwalkanoyl and Z is hydroxy compounds of formula (IX) and 
compounds of formula (K) may be reacted together in conditions such as those described in 
Process a) above. 

Compounds of formula (IX) may be prepared by the procedures described for the 
preparation of compounds of formula (I), but wherein is hydrogen. The person skilled in 
30 the art may also be aware if a protecting group for this nitrogen would be necessary. Therefore 
compounds of formula (IX) may also be prepared by deprotecting a compound of formula (I) 
wherein R' is a nitrogen protecting group. 
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Compounds of formula (X) are commercially available or they are known compounds 

or they are prepared by processes known in the art. 

Process g) Compounds of formula (XT) and amines of formula (V) may be reacted 
together under similar conditions to those described in Process d). 

Compounds of formula (XI) may be prepared according to jSc/zeme i: 




Diphenylphosphoryl 
azide, EtjN, toluene 



COjH 



(XIa) 




(Xlb) 



(XI) 



Scheme 1 

Compounds of formula (XIa) are commercially available or they are' known 
compounds or they are prepared by processes known in the art, see for example the processes 

10 described in the examples. 

It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of the 

1 5 invention. Such reactions and niodifications include, for example, introduction of a 

, substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 

20 introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halo group. Particular examples of modifications include 
the reduction of a nitro group to an amino group by for example, catalytic hydrogenation with 

25 a nickel catalyst or treatment with iron in the presence of hydrochloric acid with heating; 

oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. The reader is referred to Advanced 
Organic Chemistry, 4* Edition, by Jerry March, published by John Wiley & Sons 1992, for 

eeneral suidance on reaction mnHitinns nnri reaaftnts. 
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It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are laiown to those 
skilled in the art. Conventional protecting groups maybe used in accordance with standard 

5 practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, Jolin Wiley 
and Sons, 1991). Thus, if reactants include groups such as amino, carhoxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protectmg group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 

10 methoxycarbonyl, ethoxycarbonyl or f-butoxycarbonyl group, an aryhnethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 

15 metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a /-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
aryhnethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis 

20 acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment 
with an aUsylamine, for example dimethylaminopropylamine, or with hydrazme. 

A suitable protectmg group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 

25 aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aioyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkaU metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an aryhnethyl group such as a benzyl group may be removed, for example, by 

30 hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 



wo 03/022849 



PCT/GB02/04109 



-17- 

for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
5 conventional techniques well known in the chemical art. 
Biological Assays 

The activity of compounds of the invention was measured in a neuropeptide Y5 
receptor binding assay as follows. Compounds were also tested in binding assays for tlie 
neuropeptide Yi and neuropeptide Y2 receptors. Activity against these 2 receptors is 

10 contraindicatedforaneuropeptideYS antagonist. 

a) Expression of human neuropeptide Y5 receptor in High 5™ insect cells. 

High 5™ insect cells were obtained jfrom hivitrogen (catalogue ISP B855-02) and 
stored in liquid nitrogen. Cells were revived from liquid nitrogen storage and grovm at 28°C 
in 100 ml ExCell 405 (JRH Biosciences) serum free medium in a 250 ml conical flask 

15 (Coming) agitated at 140 rpm in an Innova 4330 orbital shaker (New Brunswick Scientific). 
Cultures were routinely sub-cultured every 3-4 days. 

High 5™ insect cells were transfected with the human NPY5 receptor as follows. PGR 
primers were designed against tiie huMPYS receptor sequence, Genbank Accession Number 
U56079 [Gerald et. al (1996) Nature 382, 168-171], but starting at base 56 through to base 

20 1393, to express the protein 10 amino acid residues shorter at the amino temiinal end [see 
Borowsky et. al. (1998) Regulatory Peptides 75-76, 45-53]. These primers were used to 
amplify the huNPYS receptor from human placenta genomic DNA by PCR. This was then 
sub-cloned into pZER02 (obtained from hivifrogen) for sequencing and re-cloned into 
pFASTBACl(obtained from GIBCO BRL Life Technologies) for expression. Human NPYr 

25 was isolated from pZER02 on BamHI fragment and sub-cloned into pFastbacl on BamHI 
restriction site. The junctions were sequenced to ensure correct prior to expression. 

A baculovirus containing the pFASTBACl was then generated using the Bac-to-Bac™ 
bacidovirus expression system [Anderson et al (1996) FASEB Journal 10(6), 727-726] 
(obtained from GIBCO BRL Life Technologies) following the protocol suppUed with this 

30 expression system by GIBCO BRL Life Technologies. 

High 5™ insect cells were infected with the baculovirus to transfect the cells with the 
human neuropeptide Y5 receptor as follows: Batches were grown for membrane preparation 
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by inoculating 5 L of ExCell 405^ medium in a 7 L Bioreactor (FT-Applikon) with 1 .75 x 
10^ mid log High 5™ cells. After 2-3 days growth at 28*C the mid log culture was infected 
with Baculovirus expressing the human NPY5 receptor at a multipHcity of infection (MOI) of 
1.0. Cells (typically lxl0'°) were harvested 48 hours post infection by centrifugation (Heraeus 
5 Omnifuge 2.0RS 30 min, 296g , 4°C) and flash frozen in liquid nitrogen for storage at -80°C. 

b) Membrane preparation procedure 

The following buffer was prepared daily and stored at 4°C. 50mM Tris HCl pH 7.4, 
5mM EDTA and 10% w.v. sucrose. A protease inhibitor cocktail (Boehringer Mannlieim) was 
added to both buffers according to the manufacturers instruction. Cells were thawed rapidly in 

10 three times their packed cell volume of hypotonic buffer (3:1 mix of water and buffer) and 
lysed routinely on ice using five Vibra Cell Sonicator (Sonics and Materials Inc.) bursts of ten 
seconds for the High 5™ insect cells. The cell lysate (typically 10-15 ml) was carefiilly loaded 
onto a 10 ml 41% sucrose cushion which was topped off with lysis buffer and spun at 
1 50,000g for 1 hour at 4^ in a Beckman Optima LE-80K Ultracentrifuge. The membrane 

1 5 fraction was carefully removed from the inter-phase and diluted at least four fold with lysis 
buffer. The membrane pellets were recovered by centrifixgation at 150,000g for 20 min at 4°C 
in a Beckman Optima LE-80K Ultracentrifuge and re-suspended at 5x10^ cell equivalents per 
ml. The re-suspended membranes were divided into working aliquots, routinely 1ml, flash 
frozen in liquid nitrogen and stored frozen at -80°C until use. 

20 Prior to use the 1ml High 5^"** membranes were thawed and resuspended in 8ml 

binding buffer (see below). Membranes are used at approximately 7|j.g/ml of protein per 
incubate. 

c) Neuropeptide Y5 receptor binding assay 

The following reagents were used: 
25 Binding buffer: 50mM HEPES, 2.5mM CaCla, ImM MgClz, 0.5% BSA, pH=7.4 

Binding wash buffer: 50mM HEPES. 2.5mM CaCl2, ImM MgCla, 0.5M NaCl, 0.5% BSA, 

pH=7.4 

Unifilter GFC filter plates: 50^1 of 0.5% polyethyleneunine was added to each well and left to 

equilibrate for four hours before use 
30 Incubation plates: 96 well polypropylene plates, siliconiscd prior to use 

Test Compounds: Compounds were dissolved in DMSO at a concentration of ImM. Final 

concentration of DMSO in the assay did not exceed 1%. 



wo 03/022849 



PCT/GB02/04109 



-19- 

Peptide PYY (pancreatic polypeptide Y) - 1 0\iM stock solution in binding buffer. 
'^^I PYY - 10|j,Ci/ml stock solution, diluted 1:10 dilution, into binding buffer. 

Assays were performed in 96 well microtitre plates. lOjil of diluted test compound was 
added to each well of a plate, followed by 80|j,l of membranes and 10|j,l of radiolabelled ^^^I 

5 PYY (0.01 p,Ci per well). Total and non-specific binding controls were included in each plate. 
The non-specific binding wells received 10|j,l of Peptide PYY jfrom the 10|iM stock solution, 
whilst ttie total binding wells received 10^,1 of binding buffer. For each assay, a dupUcate dose 
response of peptide PYY was included, top concentration 1 |jM. 

The plates were incubated for two hours at room temperature with mixing, and then 

10 filtered onto the pre-treated filter plates. The incubation plates were washed twice with 1 50|xl 
of cold binding wash buffer per well, then the filter plates were further washed with 
approximately 2.5ml per well. The filter plates were dried overnight at room temperature, the 
bottoms were sealed, and 20|j.l of Scintillant (Microscint 40, Canberra Packard) was added to 
each well. The tops of the plates were sealed and the plates were counted for 1 minute on a 

1 5 protocol set up for ^^^I on a 96 well plate liquid scintillation coimter (Top Count, Canberra 
Packard). 

Compounds were considered to be active if they inhibited the binding by more than 

50% at a concentration of lOpM. Dose responses were carried out on all compounds found to 

be active (8 point curves in duplicate). 
20 Although the pharmacological properties of the compounds of the formula (T) vary 

with structural change as expected, in general compounds of the formula (I) possess an IC50 in 

the above test in the range, for example, 0.0002 to 200jiM. 

In order to use a compound of the formula (I) or a phaimaceutically acceptable salt, 

prodrug or solvate thereof, for the therapeutic treatment (including prophylactic treatment) of 
25 mammals including humans, it is normally formulated in accordance with standard 

pharmaceutical practice as a pharmaceutical composition. 

The compositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 

powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
30 gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 

example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 

p«vflTvn-»lft as a finelv divirJfvl nnwHftrl nr for nnrentftral pHtniTiiRtratinn (fnr eYamnle as a sterilfi 
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aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
5 for oral use may contain, for example, one or more colouring, sweetening, flavoiiring and/or 
preservative agents. 

Suitable pharmaceutically-acceptable excipients for a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
carbonate, granulating and disintegrating agents such as com starch or ailgenic acid; binding 

10 agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl j9-hydroxybenzoate, and anti-oxidants, such as 
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their 
disintegration and the subsequent absorption of the active ingredient within the 
gastrointestinal tract, or to improve their stabiUty and/or appearance, in either case, using 

1 5 conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in which the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
water or an oil such as peanut oil, liquid parafBn, or olive oil. 

20 Aqueous suspensions generally contain the active ingredient in finely powdered form 

together with one or more suspending agents, such as sodium carboxymethylcellulose, 
methylcellulose, hydroxypropylmethylceUulose, sodium alginate, polyvinyl-pyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or 

25 condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyefhylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 

30 may also contain one or more preservatives (such as ethyl or propyl g-hydroxybenzoate, 

anti-oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 
agents (such as sucrose, saccharine or aspartame). 
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oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 
paraffin). The oily suspensions may also contain a fliickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
may be added to provide a palatable oral preparation. These compositions may be preserved 
5 by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the active ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 

10 excipients such as sweetening, flavouring and colouring agents, may also be present. 

The pharmaceutical compositions of the invention may also be in the form of 
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, . 
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying ageuts may be, for example, naturally-occurring gums such as gum acacia or gum 

1 5 tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preservative 
agents. 

20 Symps and elixirs may be formulated with sweetening agents such as glycerol, 

propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical compositions may also be in the form of a sterile injectable 
aqueous or oily suspension, which may be formulated according to known procedures using 

25 one or more of the appropriate dispersmg or wetting agents and suspending agents, which 
have been mentioned above. A sterile mjectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 
solution in l,3rbutanediol. 

Suppository formulations may be prepared by mixing the active ingredient with a 

30 suitable non-irritating excipient which is solid at ordinary temperatures but hquid at the rectal 
temperature and will therefore melt in the rectum to release the drug. Suitable excipients 
include, for example, cocoa butter and polyethylene glycols. 
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suspensions, may generally be obtained by formulating an active ingredient with a 
conventional, topically acceptable, vehicle or diluent using conventional procedures well 
known in the art. 

Compositions for administration by insufflation may be in the form of a finely divided 
5 powder containing particles of average diameter of, for example, 30fjm or much less, the 
powder itself comprising either active ingredient alone or diluted with one or more 
physiologically acceptable carriers such as lactose. The powder for insufflation is then 
conveniently retained in a capsule containing, for example, 1 to 50mg of active ingredient for 
use with a turbo-inhder device, such as is used for insufflation of the known agent sodium 
10 cromoglycate. 

Compositions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingi edient either as an aerosol containing 
finely divided solid or hquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 

1 5 arranged to dispense a metered quantity of active ingredient. 

For further information on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combuied with one or more excipients to 

20 produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a foraiulation intended for oral administration 
to humans will generally contain, for example, from 0.5 mg to 2 g of active agent 
compoimded with an appropriate and convenient amount of excipients which may vary from 
about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 

25 generally contain about 1 mg to about 500 mg of an active ingredient. For further information 
on Routes of Admmistration and Dosage Reghnes the reader is referred to Chapter 25.3 in 
Volume 5 of Comprehensive Medicmal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 

30 formula (I) will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 
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In using a compound of the formula (I) for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per 
kg body weight is received, given if required in divided doses. In general lower doses will be 
administered when a parenteral route is employed. Thus, for example, for intravenous 
5 administration, a dose in tide range, for example, 0.5 mg to 30 mg per kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 1 mg to 
500 mg of a compound of this invention. 

10 The compounds of this invention may be used in combination with other drugs and 

therapies used in the treatment of disease states which would benefit from antagonism at the 
neuropeptide Y5 receptor. For example, the compounds of the formula (J) could be used in 
combination wifli drugs and therapies used in the treatment of eating disorders. 

If formulated as a fixed dose such combination products employ the compounds of this 

1 5 invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 

Although the compounds of the formula (I) are primarily of value as therapeutic agents 
for use in a warm-blooded animal, such as a human being, they are also useful whenever it is 

20 required to antagonise binding at the neuropeptide Y5 receptor. Thus, they are useful as 

pharmacological standards for use in the development of new biological tests and in the search 
for new pharmacological agents. 

According to a flirther aspect of the invention tihere is provided a pharmaceutical 
composition which comprises a compound of the formula (I) or a pharmaceutically acceptable 

25 salt, prodrug or solvate thereof, in association with a pharmaceuticaUy acceptable diluent or 
carrier. 

According to one feature of the invention there is provided the use of a compound 
of formula (I), or a pharmaceutically acceptable salt, prodrug or solvate thereof, as a 
medicament; 

30 According to a further aspect of the present invention there is provided a compovmd of 

the formula (I), or a pharmaceutically acceptable salt, prodmg or solvate thereof, for use in a 
Method of treatment of a warm-blooded animal by therapy. 
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According to another aspect of the invention there is provided a pharmaceutical 
composition comprising a compound of formula (J), or apharaiaceutically acceptable salt, 
prodrug or solvate thereof, in association with a pharmaceutically acceptable diluent or 
carrier for the treatment of disorders mediated by the neuropeptide Y5 receptor in a 
5 warm-blooded animal in need of such treatment. 

Examples of "disorders mediated by the neuropeptide Y5 receptor" are eating 
disorders. Examples of eating disorders include obesity, buUmia or anorexia. Further 
examples of eating disorders include: obesity and related disorders, bulimia or anorexia. 
Examples of "related disorders" are diabetes, dj^lipidaemia, hypertension and sleep 
10 disturbances. Preferably "related disorders" refers to diabetes. 

According to a fiirther aspect of the invention there is provided a pharmaceutical 
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt, 
prodrug or solvate thereof, in association with a pl^trmaceutically acceptable diluent or earner 
for the treatment of eating disorders in a warm-blooded animal. 
1 5 According to a further aspect of the invention there is provided a pharmaceutical 

composition comprising a compound of formula (I), or a pharmaceutically acceptable salt, 
prodrug or solvate thereof, in association with a pharmaceutically acceptable diluent or carrier 
for use in promoting weight loss. 

Preferably promoting weight loss would refer to promoting weight loss in a 
20 warm-bloodied animal. Preferably a warm-blooded armnal is man. 

According to a further aspect of the invention there is provided the use of a compound 
of formula (I), or a pharmaceutically acceptable salt, prodrug or solvate thereof, in the 
manufacture of a medicament for the treatment of eating disorders in a warm-blooded animal. 
According to another feature of the invention there is provided the use of a compound 
25 of formula (I), or a pharmaceutically acceptable salt, prodrug or solvate thereof, in the 
manufacture of a medicament for promoting weight loss. 

According to a further aspect of the invention there is provided a Metliod of treatment, 
in a warm-blooded animal, of eating disorders, comprising administering a therapeutically 
effective amount of a compound of formula (T), or a pharmaceutically acceptable salt, prodrug 
30 or solvate thereof. 
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According to a further aspect of the invention there is provided a Method of promoting 
weight loss, comprising administering a therapeutically effective amount of a compound of 
formula (I), or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

For the pharmaceutical compositions, methods of treatment and use aspects of this 
5 invention, it is to be understood that compounds of formula (J) include the compound 4- 
methyl-6-acetamido-9-acetyl-9H-pyrido[2,3-b]indole and pharmaceutically acceptable salts, 
prodrugs and solvates thereof. 
Examples 

The invention will now be illustrated by the following non-limiting examples in 
10 which, unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperatm-e, that is, at a temperature in the range of 1 8-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 

1 5 4.5-30mmHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel (Merck Keiselgel ART 9385); 
thin layer chromatography (TLC) was carried out on silica gel plates;, where a "Bond Elut" 
column is referred to, this means a column containing 20g of siHca, the sihca being contained 
in a 70ml diq)osable syringe and supported by a porous disc of 54A pore size, obtained fijom 

20 Mtemational Sorbent Technology under the name 'ISOLUTE"; "ISOLUTE" is a registered 
trademark; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
25 mass spectral data; 

(vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million ^pm) relative to tetramethylsilane (TMS) as an intemal standard, 

30 determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-dg) as solvent unless 
otherwise indicated; s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; q, 
quartet; tq, triple quartet; m, multiplet; br, broad; 
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(ix) solvent ratios are given in voliime:volume (v/v) terms; and 

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical 
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected 
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ES); values for m/z 
are given; generally, only ions which indicate the parent mass are reported; unless otherwise 
stated the value for (M+H)"^ is quoted; 

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
and/or sulphur atom have not been resolved; 

(xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 
(xvi) the following abbreviations have been used: 



EDAC 


l-[3-(dimethylaminoOpropyl]-3-ethylcarbodiimide hydrochloride; 


DMAP 


4-dimethylaminopyridine; 


DMF 


iy;iV-dimethylformamide; 


DCM 


dichloromethane; 


MeOH 


methanol; 


MeCN 


acetonitrile; 


TFA 


trifiuoroacetic acid; 


EtOAc 


ethyl acetate; 


EtOH 


ethanol; and 


ether 


diethyl ether. 



Example 1 

3-(3-Pvrid-4-v1propionamidoV4-ethvl-9-isoDroPvl-9H-Pvridor3.4-b1indole 

EDAC (0.03 5 g, O.lSnunol) was added to a solution of 3-amino-4-ethyl-9-isopropyl- 
9H-pyrido[3,4-b]indole (Method 5; 0.03g, 0.12mmol), DMAP (0.007g, 0.06mmol) and 
3-(pyridin-4-yl)propanoic acid (Method 6; 0.027g, O.lSmniol) in DMF (10ml). The mixture 
was stirred at room temperature for 18 hours. The solvent was removed in vacuo and the 
residue partitioned between dichloromethane and a saturated solution of sodium bicarbonate. 
The organic layer was separated, washed with brine, dried over magnesium sulphate and then 
evaporated to dryness in vacuo. The crude product was purified by flash chromatography 
eluting over a gradient of 0-10% MeOH in DCM. NMR (CDCI3) 8.72 (s, IH), 8.5 1 (m, 2H), 



wo 03/022849 



PCT/GB02/04109 



-27- 

8.19 (d, IH), 7.59 (d, 2H), 7.47 (s, IH), 7.29 (m, IH), 7.20 (m, 2H), 5.05 (m, IH), 3.12 (m, 
4H), 2.78 (m, 2H), 1.73 (d, 6H), 1.31 (t, 3H); m/z 388. 
Preparation of Starting Materials 

The starting materials for the Examples above are either commercially available or are 
5 readily prepared by standard methods from known materials. For example the following 
reactions are illustrations hut not limitations of the preparation of some of the starting 
materials used in the above reactions. 

Method 1 

10 3-Ethoxvcarbonvl-9-isopropvl-9H-pvridor3.4-b1indole 

Potassium ftis-CtrimethylsilyOamide (5.48g, 27.5mmol) was added portionwise over 5 
minutes under an atmosphere of argon to a stirred solution of 3-ethoxycarbonyl-9H- 
pyrido[3,4-b]indole (6g, 25mmol) in THF (60ml) at 0°C. After 1 hour, 2-bromopropane 
(19ml, 0.2mQl) was added dropwise over 10 minutes at room temperature and the reaction 

15 mixture was then heated to 60°C for 1 8 hours. The mixture was concentrated in vacuo and the 
residue was dissolved in EtOAc. The solution was washed with water and then brine. The 
organic phase was separated, dried, filtered and concentrated in vacuo. The crude product was 
piffified by flash eluting over a gradient of 0-70% EtOAc in isohexane. The product was 
obtained as a yellow solid (2.91g) after evaporation of the appropriate fractions. NMR 

20 (300MHz) 9.21 (s, IH), 8.92 (s, IH), 8.41 (d, IH), 7.86 (d, IH), 7.62 (t, IH), 7.33 (t, IH), 
5.28 (ni, IH), 4.37 (q, 2H), 1 .69 (d, 6H), 1 .37 (t, 3H); m/z 283.5. 

Method 2 

3-Carboxv-9-isopropvl-9H-pvridor3.4-blindole 

25 A solution (1 mol dm"^) of sodium hydroxide (21ml, 21rmnol) was added over 1 0 

minutes to a stirred solution of 3-ethoxycarbonyl-9-isopropyl-9H-pyrido[3,4-b]indole 
(Method 1; 2.9g, lO.Snuiioi) in a MeOH / water mix (100ml 2:1 v/v), and the mixture was 
allowed to stir for 20 hours at room temperature. MeOH was removed in vacuo and the 
mixture acidified by the addition of HCl (1 mol dm"^). The precipitate was filtered, washed 

30 with water and dried under vacuum at 65°C for 2 hours to give a hght yellow solid (2.15g). 
NMR (300MHz) 9.19 (s, IH), 8.91 (s, IH), 8.41 (d, IH), 7.85 (d, IH), 7.62 (t, IH), 7.31 (t, 
IH), 5.26 (m, IH), 1.66 (d 6H); m/z 255. 
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Method 3 

3-Carboxv-4-ethvl-9-isopropvl-9H-pvridor3,4-blindole 

n-Butyllithium (2.5 M in hexanes, 3.2ml, Snrniol) and 3-carboxy-9-isopropyl-9H- 
pyrido[3,4-b]indole (Method 2; 504mg, 2minol) were added to a solution of 2,2,6,6- 
5 tetramethyl piperidine (1.01ml, 6mmol) in THF (15ml) at -50°C. The mixture was allowed to 
stir for 30 minutes warming to 0°C. Methyl iodide (0.15ml, 2.4minol) was then added in a 
single portion and the mixture was left at 0°C for a further 30miQutes and at room temperature 
for a further 16 hours. The mixture was concentrated in vacuo and the residue was dissolved 
in DCM. The solution was washed with IM HCl and then with water. The organic phase was 
1 0 separated, dried and concentrated in vacuo. The crude product was purified by preparative 
HPLC eluting over a gradient of 20-90% MeCN in water (0. 1% TFA). The product was 
obtained as a yellow solid (190mg) after evaporation of the appropriate fractions. NMR 
(300MHz) 9.16 (s, IH), 8.39 (d, IH), 8.01 (d, IH), 7.72 (t, IH), 7.43 (t, IH), 5.39 (m, IH), 
3.60 (q, 2H), 1.67 (d, 6H), 1.38 (t, 3H). 

15 

Method 4 

3-r2-(TrimethvlsilYl)ethoxvcarbonvlamuiol-4-ethvl-9-isopropyl-9H-pvrido[3,4-b1indole 

Diphenyl phosphoryl azide (0. 1 5ml, 0.69nimol) was added to a stirred solution of 3- 
carboxy-4-ethyl-9-isopropyl-9H-pyrido[3,4-b]indole (Method 3; 186mg, 0.66mmol) and 

20 triethylamine (0.1ml, 0.69mmol) in toluene (5ml). The mixture was heated to 80°C for 2 
hours. 2-Trimethylsilylethanol (0.19ml, 1.32mmol) was then added and the mixture was 
allowed to stir for a further 6 hours at 80°C. The mixture was concentrated in vacuo and the 
residue was dissolved in EtOAc, washed with IM NaOH and then with water. The organic 
phase was separated, dried and evaporated iti vacuo. The crude product was purified by flash 

25 chromatography eluting over a gradient of 0-5% MeOH in DCM. The product was obtained as 
a ligjit brown oil (84mg) after evaporation of the appropriate fractions. NMR (300MHz, 
CDCI3) 8.70 (s, IH), 8.16 (d, IH), 7.54 (m, 2H), 7.21 (m, IH), 6.66 (s, IH), 4.98 (m, IH), 
4.22 (m, 2H). 3.25 (q, 2H), 1.69 (d, 6H), 1.38 (t, 3H), 1.01 (m, 2H). 



30 
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Method 5 

3-Ainiiio-4-ethvl-9-isopropvl-9H-pvridor3,4-b]mdole 

Tetrabutylammonium flouride (IM iii THF, 5ml, 5mmol) was added to 3-[2- 
(ti±ne%lsilyl)ethoxycarbonylamino]-4-e1iiyl-9-isopropyl-9H-p^^ (Method 4; 

5 80mg, 0.2imnol) and the mixture was heated to 50°C for 1 hour. The mixture was 

concentrated in vacuo and the residue was dissolved ia DCM. and washed with water. The 
organic phase was separated, dried and evaporated in vactio. The crude product was purified 
by flash eluting over a gradient of 0-2.5% MeOH in DCM. The product was obtained as a 
light brown solid (34mg) after evaporation of the appropriate fractions. NMR (300MHz, 

10 CDCI3) 8.40 (s, IH), 8.16 (d, IH), 7.48 (m, 2H), 7.18 (t, IH), 4.91 (m, IH), 3.13 (q, 2H), 1.69 
(d, 6H), 1.40 (t, 3H); m/z 255. 
Method 6 

3-(Pvridin-4-ynpropanoic acid 

To a solution of ethyl 3-pyridin-4-ylpropanoate (Method 7; 103.1 g, 576 mmol) in 
15 water (400 ml) and EtOH (20 ml) at room temperature was added potassium hydroxide (60 g, 
1600 mmol). After 18 hours hydrochloric acid (100 ml) was added to give a white solid 62.8 g 
(73%). NMR (300 MHz) 8.38 (d, 2H), 7.21 (d, 2H), 2.70 (t, 2H), 2.52 (t, 2H); m/z 152.2. 

Method 7 

20 Ethvl 3-pvridin-4-vlpropanoate 

Ethyl (E)-3^pyridui-4-ylprop-2-enoate (Method 8; 102.3 g, 576 mmol) in MeOH (300 
ml) was hydrogenated using palladium on carbon 5% (9.0 g) under atmospheric pressure 
hydrogen for 72 hours. The catalyst was filtered off through diatomaceous earfli and the 
filtrate concentrated to give a yellow oil. Yield 103.1 g (99%). NMR (300 MHz, CDCI3) 8.50 

25 (d, 2H), 7.15 (d, 2H), 4.12 (q, 2H), 2.95 (t, 2H), 2.64 (t, 2H), 1.21 (t, 3H); m/z 180.4. 

Method 8 

Ethvl (EV3-pvridin-4-vlprop-2-enoate 

To a solution of 4-pyridinecarboxaldehyde (67 ml, 700 mmol) and triethyl 
30 phosphonacetate (1 52 ml, 770 mmol) in THF (200 ml) at room temperature was added lithium 
hydroxide (32.4 g, 770 mmol). After 18 hours ether (500 ml) was added and the solution was 
washed with sodium hydrogen carbonate, brine and concentrated to give a white solid. Yield 
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102.1 g (83%). NMR (300 MHz) 8.62 (d, 2H), 7.60 (d, IH), 7.35 (d, 2H), 6.59 (d, IH), 4.30 

(q, 2H), 1.35 (t, 3H); m/z 178.3. 

Example 2 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula (I), or apharmaceutically acceptable salt, prodrug or solvate thereof 
(hereafter compound X), for therapeutic or prophylactic use in humans:- 



(a): Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph.Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(b): Tablet II 


mg/tablet 


Compound X 


50 


Lactose Ph.Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(c): Tablet in 


mg/tablet 


Compomid X 


1.0 


Lactose Ph.Eur 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 
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(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 




(e): Injection I 


(50mg/ml) 


Compound X 


5.0%w/v 


IM Sodium hydroxide solution 


15.0% v/v 


O.IM Hydrochloric acid 


(to adjust pH to 7.6) 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 




(f): Injection n 


10 mg/ml 


Compound X 


1.0% w/v 


Sodium phosphate BP 


3.6% w/v 


O.IM Sodium hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 




(g): Injection m 


(Img/ml, buffered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



5 Note 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 
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Claims 



1. 



A compound of formula (I): 



R' 




3 



5 



(I) 



wherein: 



one of X^ X^ X*, and X* is nitrogen and the others are CR*; 
tt} is selected from Ci.4alkyl, Ci-4alkanoyl, Ci.4alkylsulphonyl, 
iV-(CMalkyl)sulphamoyl oriV,iV-(CMaIkyl)2Sulphamoyl wherein R^ maybe optionally 
10 substituted on carbon by one or more R^; 



trifluoromethoxy, CMalkyl, A'-(Ci-4alkyl)aniino, //,//-(Ci.4alkyl)2amino or Ci-4alkoxy; 

is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyl, CMalkyl, C2-4alkenyl, C2-4alkynyl, CMalkoxy, 

CMalkanoyl, CMalkanoyloxy, J\r-(CMalkyl)amuio, iV,JV-(CMalkyl)2amino, 
20 CMalkanoylamino, JV-(Ci-4alkyl)carbamoyl, iV;jV-(Ci-4alkyl)2carbamoyl, CMalkylS(0)a 

wherein a is 0 to 2, Ci^alkoxycarbonyl, iV-(CMalkyl)suiphamoyl, A';iV-(Ci-4alkyl)2Sulphamoyl, 

Ciuialkylsulphonylarainc, carbocyclyl or heterocyclyl; 

R* and R' are independently hydrogen, Ci.ioalkyl, C2-ioalkenyl, Ca-ioalkynyl, 

carbocyclyl or heterocyclyl wherein R^ and R^ independently may be optionally substituted by 
25 one or more R^; 



R^ is Gi^alkyl; 

R^ is -C(0)NRV, -C(0)R^ or a group (lA): 




15 



R* is independently hydrogen, halo, cyano, hydroxy, trifluoromethyl. 
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or and R' together with the nitrogen to which they are attached form a heterocyclic 
ring optionally substituted on carbon by one or more R^°; and wherein if said heterocyclic ring 
contains an -NH- moiety that nitrogen may be optionally substituted by R* ^ 

is hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, 
5 carboxy, carbamoyl, mercapto, sulphamoyl, Ci-4alkyl, C2-4alkenyl, C2.4alkynyl, Ci^alkoxy, 
Ci^alkanoyl, CMalkanoyloxy, iV-(CMalkyl)aniino, i\r,iV-(Ci-4alkyl)2amino, 
CMalkanoylamino, iV-(CMalkyl)carbamoyl, iV;iV-(Ci-4alkyl)2carbamoyl, Ci-4alkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, A'-(Ci.4alkyl)sulphamoyl, A/,A^-(CMalkyl)2Sulphamoyl, 
CMalkylsulphonylammo or (nitrogen-hnked heterocyclic ring)carbonyl wherein R^ may be 

1 0 optionally substituted on carbon by on or more R^^; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by R"; and 

and are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, CMaUcoxy, Ci-4alkanoyl, 
Ci^alkanoyloxy, Ci-4alkanoylamino, C2-6alkenyloxycarbonyl, Ci^alkoxycarbonyl, 

1 5 heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, heterocyclyloxycarbonyl, carbocyclyl, 
carbocyclyloxy, carbocyclylcarbonyl, carbocyclyloxycarbonyl, iV-(CMalkyl)amino, 
iV;jV-(Ci.4alkyl)2amino, Cmalkoxycarbonylamino, A/-(Ci.4alkyl)carbamoyl, 
iV,JV-(Ci^alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0-2, JV-(CMalkyl)sulphamoyl and 
JV;iV-(CMaIkyl)2Sulphamoyl; wherein R' andR*° independently maybe optionally substituted 

20 on carbon by one or more R^'^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by R^^; 

R",R*^andR*^ are independently selected from Ci^alkyl, Ci^alkanoyl, 
Ci.4alkylsulphonyl, CMalkoxycarbonyl, carbamoyl, i\r-(CMalkyl)carbamoyl, 
JV;i\r-(CMalkyl)2carbamoyl, benzyl, benzoyl, phenylsulphonyl and phenyl; 

25 R^^andR" are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

amino, nifro, carboxy, carbamoyl, mercapto, sulphamoyl, methoxy, methoxycarbonyl, formyl, 
acetyl, formamido, acetylamino, acetoxy, methylamino, dimethylamino, iV-methylcarbamoyl, 
iV,iV-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl, 
M-AT-dimethylsulphamoyl, heterocyclyl, heterocyclyloxy, heterocyclylcarbonyl, 

30 heterocyclyloxycarbonyl, carbocyclyl, carbocyclyloxy, carbocyclylcarbonyl and 
carbocyclyloxycarbonyl; 

n is 0-3; wherein the values of R* may be the same or different; 
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or a pharmaceutically acceptable salt, prodrug or solvate thereof; 

with the proviso that said compound is not 4-methyl-6-acetamido-9-acetyl-9H-pyrido[2,3- 

b]indole. 

2 . A compound of formula (I) according to claim 1 wherein is nitrogen or a 
pharmaceutically acceptable salt, prodrug or solvate thereof. 

3 . A compound of formula (I) according to claim 1 wherein is nitrogen or a 
pharmaceutically acceptable salt, prodrug or solvate thereof. 

4. A compound of formula (I) according to claim 1 wherein X^ is nitrogen or a 
pharmaceutically acceptable salt, prodrug or solvate thereof 

5. A compound of formula (I) accordmg to claim Iwhereui X"* is nitrogen or a 
phamiaceutically acceptable salt, prodrug or solvate thereof 

6. A compound of formula (I) according to claim 1 wherein X^ is nitrogen or a 
pharmaceutically acceptable salt, prodrug or solvate thereof 

7. A compound of formula (T) according to claun 1 wherein X^ is nitrogen or a 
pharmaceutically acceptable salt, prodrug or solvate fihereof 

8. A compound of formula (I) according to any one of claims 1-7 wherein R' is selected 
from Ci^alkyl, Ci.4allcanoyl or CMalkylsulphonyl whereuiR^ maybe optionally substituted 
on carbon by one or more R^; wherein is heterocyclyl. 

9. A compound of formula (I) according to any one of claims 1-8 wherein R^ is metliyl or 
ethyl. 

10. A compound of formula (I) according to any one of claims 1-9 wherein: 

is -C(0)NR^R^, -C(0)R^ or a group (lA) (as depicted in claim 1); wherein: 
is Ci-ioalkyl optionally substituted by one or more R^; or 
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and together with the nitrogen to which they are attached form a heterocyclic 

ring; 

is carbamoyl; 
nis i; and 
5 R^ is heterocyclyl. 

11. A compound of formula (I) as depicted in claim 1 wherein: 

one of X^ and XSs nitrogen and the others are CH; 

R^ is selected from CMalkyl, Ci^alkanoyl or Ci-4alkyisiilphonyl wherein R^ may be 
1 0 optionally substituted on carbon by one or more R^; wherein R^ is heterocyclyl; 
R^isCMalkyl; 

R^ is -C(0)NR^R^ -C(0)R^ or a group (lA) (as depicted above); wherein: 

R^ is Ci-ioalkyl optionally substituted by one or more R'; or 

R^ and R^ together with the nitrogen to which they are attached form a heterocyclic 

15 ring; 

R^ is carbamoyl; 
nisi; and 
R^ is heterocyclyl; 
or a pharmaceutically acceptable salt, prodrug or solvate thereof 
20 . 

12. A process for preparing a compound of formula (I) or a pharmaceutically acceptable 
salt or an m vivo hydrolysable ester thereof as claimed in any one of claims 1-11 which 
process (wherein r\ R^, R^, X\ X^, X^. X'^, X^ and X^ are, unless otherwise specified, as 
defined in claim 1) comprises of: 

25 Process a): for compounds of formula (I) wherein R^ is -C(0)R^; reacting an amine of 
formula (II): 
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with an acid of foraiula (III): 



HO^ 

m 

or an activated derivative thereof; or 

Process b)\ for compounds of formula (I) wherein is -C(0)NRV; by reacting a compound 
of formula (IV): 




av) 

wherein L is a displaceable group; with an amine of formula (V): 



HNR^R'' 
(V) 

Process c) : for compounds of formula (I) wherein is -C(0)NRV; reacting a compound of 
formula (II) with a compound of formula (VI): 

(VI) 

iVocesj i/;: for compounds of foimula (I) wherein R^ is -C(0)NRV and one of R^ and R^ is 
hydrogen; reacting a compound of formula (II) with an isocyanate of formula (VII): 

0=N-R^ 

(VII) 

wherein R* is R^ or R' not equal to hydrogen; 

Process e): for compounds of formula (1) wherein is a group of formula (lA); reacting an 
amine of formula (II) with a pyridazine of formula (VIII): 
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(vni) 

wherein Y is a displaceable group; 

Process f)\ reacting a compound of formula (IX): 




with a compound of formula 



OX) 



(X) 

1 0 wherein Z is a displaceable group or when R* is CMalkanoyl Z may be hydroxy; 

Process g): for compounds of formula (I) wherein R^ is -C(0)NR^^; by reacting a compound 
of formula (XT): 




N=7=0 



(XD 

15 with an amine of formula (V); 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (T); 

ii) removing any protecting groups; 

iii) forming a phannaceutically acceptable salt or in vzvo hydrolysable ester. 

20 

13. A compound of formula (I) as claimed in any one of claims 1-11 or a pharmaceutically 
acceptable salt, prodrug or solvate tihereof for use as a medicament. 
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14. The use of a compound of formula (I) as claimed in any one of claims 1-1 1 or a 
pharmaceutically acceptable salt, prodrug or solvate thereof in the manufacture of a 
medicament for the treatment of eating disorders in a warm-blooded animal. 

15. A method of treatment, in a warm-blooded animal, of eating disorders, comprising 
administering a therapeutically effective amount of a compound of formula (I) as claimed in 
any one of claims 1-1 1, or a pharmaceutically acceptable salt, prodrug or solvate thereof. 

1 6. A pharmaceutical composition comprising a compound of formula (I) as claimed in 
any one of claims 1-1 1, or a pharmaceutically acceptable salt, prodrug or solvate thereof, in 
admixture with a pharmaceutically acceptable diluent or carrier for use in promoting weight 
loss. 
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